INTRODUCTION
============

Health as a multidimensional phenomenon led to change in concepts of health with the development of various sociomedical indicators to assess it.^[@B1]--[@B3]^ With regard to field of dentistry, it was Cohen and Jago in 1976 and later Locker and Grushka who recommended the development of "sociodental indicators" to assess oral health-related quality of life (OHRQoL).^[@B4]--[@B6]^

Oral health-related quality of life (QoL) is "a multidimensional construct that reflects (among other things) people\'s comfort when eating, sleeping, and engaging in social interaction; their self-esteem; and their satisfaction with respect to their oral health."^[@B7]^,^[@B8]^ Oral health-related QoL measures are relatively common in adults, but it is relatively less explored in children. Children are affected by numerous orofacial disorders which may affect child\'s self-esteem and confidence, thus ultimately affecting the OHRQoL.^[@B9]^,^[@B10]^ Various tools have been developed but child oral impacts on daily performance (C-OIDP) is very popular measure for the assessment of OHRQoL in children, which was originally developed in Thailand.^[@B11]--[@B15]^ It is short, comprehensive, and successfully translated and tested in various other settings, such as France, Brazil, United Kingdom, Malaysia, and Chili.^[@B2]^,^[@B16]--[@B19]^ In India, it has been validated in Kannada, but it is not feasible and practical to use this version of C-OIDP in every part of the country.^[@B20]^,^[@B21]^ India is one of the multilingual countries in the world, and Hindi is the most widely spoken official language in Northern parts of India with 45% using it in regular communications.^[@B22]^

Development of a new instrument in pediatric population to measure QoL comes with a lot of methodological and conceptual problems.^[@B23]^,^[@B24]^ Therefore, using a translated version of the existing OHRQoL measure is acceptable.^[@B25]^ There is no universal agreement on how to adapt an instrument for use in another cultural setting. However, there is agreement that it is inappropriate to simply translate and use a questionnaire in another linguistic context; therefore, a stepwise approach has to be adapted to maintain validity of the measure at a conceptual level across multiple cultures.^[@B26]^,^[@B27]^

The high risk and prevalence of oral diseases among children in India require an OHRQoL measure, which can sensitize policymakers in assessing need, prioritizing care, and evaluating treatment outcomes.^[@B28]^,^[@B29]^ Therefore, the aim of the study was cross-cultural adaptation and psychometric analysis of Hindi version of the C-OIDP index.

MATERIALS AND METHODS
=====================

This cross-sectional study for cross-cultural adaptation of an OHRQoL tool in Hindi for children was conducted on 96 children. Data collection was carried out from 15 August to 15 October, 2016 on 11--14-year-old school children of public schools in North East district, Delhi. Data collection was carried out from 15 August to 15 October on 11--14-year-old school children of public schools in North East district, Delhi. The necessary permissions were obtained from the Directorate of Education, Delhi, to conduct study within the school premises. The parents and guardians were informed about the study objectives, and an informed consent was obtained at parents--teacher meeting. Furthermore, permission was obtained from the School Principal to conduct the study after explaining the research objectives. Ethical clearance for the study was obtained from the Institutional Ethical Review Board.

Tool Used
---------

The C-OIDP is an interviewer-administered OHRQoL indicator. Children are first given a list of common oral problems and are asked whether they have experienced them within the last 3 months. This is followed by an interview which investigates any difficulty in daily life caused by the problems that they have marked on the list. The impacts of oral problems on daily life are quantified by using frequency and severity scores for difficulty in carrying out eight performances (eating, speaking, cleaning mouth, sleeping, emotion, smiling, study, and social contact). In the event that a child reports an impact on their performance, the child responds to questions (both severity and frequency) of the specific impact, and thus a score from zero to three is given to rate each of these characteristics. When no impact is reported, the child receives a score of zero. The calculation of the index involves the multiplication of the severity and frequency of each performance. A sum is made of the values obtained for the eight performances, resulting in a number from 0 to 72, which is divided by 72 and then multiplied by 100, so that the final C-OIDP score varies from 0 to 100. A more detailed description of the index can be obtained in the development paper of the C-OIDP.^[@B13]^

Cross-cultural Adaptation
-------------------------

The development of the Hindi C-OIDP index required a cultural adaptation and psychometric analysis of the English C-OIDP index into its Hindi version and followed proposed guidelines.^[@B26]^ This was achieved in two phases: (1) linguistic and (2) psychometric validation of Hindi version of C-OIDP. The permission to adapt the C-OIDP index was obtained from the author. Forward translation of English version was done by two translators (one informed and one uninformed). A common translated version was obtained after combining two translated versions. The next step of validity checking was back translation of common translated Hindi version, which made sure that it was reflecting the same item content as the original versions. The forward and back translations were carried out by linguistic experts in Hindi and English, whereas modified by the dental professional expert\'s team to suit its use in clinical applications. The back-translated version of the index was sent for verification by the original authors of the C-OIDP index. The training and calibration of the investigator were done for interview and clinical examination during this period.

Face--Content Validity
----------------------

The expert committee after receiving inputs from the original author and in the presence of all the versions of the index reached a consensus on discrepancies. The expert committee achieved equivalence (in terms of Semantic, Experiential, and Conceptual equivalence) between source and target version, and thus a prefinal version of Hindi C-OIDP was obtained. The prefinal Hindi version so obtained was tested on a sample group of 32 children from the similar setting. Following the test, each student was interviewed to probe about what he or she thought was meant by each item and the chosen response. This confirmed the feasibility and suitability of tool used for the study with only minor modification of wording of the questionnaire. The minor modification was related to the slang of Indian English used in children. These subjects were not included in the main study.

Reliability and Validity
------------------------

The final version so obtained was tested again in a convenience sample of 64 children from two public schools of North East Delhi for psychometric analysis. The sample included 11--14-year-old school children (both boys and girls) randomly selected from sixth standard to eighth standard. For the application of the C-OIDP, the children were initially asked to record all oral health-related problems they have experienced in the past 3 months. This was done in small groups to reduce time. Then, data were collected on the impacts of oral problems, through face-to-face interviews, considering eight common daily performances. Along with this the sociodemographic data perceived oral health status, dental visit in the past 12 months, and past dental experience were recorded. The clinical variables, such as caries experience, gingival status, dental trauma, and enamel fluorosis, were assessed using the WHO 2013 oral health assessment questionnaire and form.^[@B30]^ For test--retest reliability, 26 students were again interviewed after 1 week.

Data Analysis
-------------

Data were entered into MS Excel spreadsheet and analyzed using SPSS (version 17.0; SPSS Inc., Chicago, IL, USA). In this study, the psychometric analysis of the Hindi version of the C-OIDP index involved the assessment of internal and test--retest reliability, as well as face, content, and construct validity. Internal reliability was tested by using the standardized Cronbach\'s alpha coefficient, as well as item-total and interitem correlations. Test--retest reliability was tested by using the intraclass correlation coefficient (ICC) using the two-way random-effects model for the C-OIDP score. The reliability tests were carried out to ensure that the C-OIDP index would be interpreted consistently at different times. Face and content validity were established during the linguistic validation in the first phase by expert panel. Construct validity was tested by comparing its relationships with other measures measuring related constructs, that is, perceived oral health status and toothache experience in the previous 12 months. Significance value was fixed at *p* \< 0.05. Normal distribution was checked by the Shapiro--Wilk test. Parametric (independent *t* test) and nonparametric statistical tests (Kruskal--Wallis and Mann--Whitney test) were used to assess relationships between C-OIDP and subjective/normative measures.

RESULTS
=======

A total of 64 students underwent the study, and mean age of the sample was 13.02 ± 0.93 years (median = 13). Sample constituted almost equal number of males (51.6%) and females (48.4%). Around 84% of the students were from nuclear family and rest reported to have a joint family. Mean number of siblings was 2.5 ± 1.2. The self-perceived oral health as reported by the students was good (32.8%), average (37.5%), and poor (29.7%).

[Table 1](#T1){ref-type="table"} represents distribution of oral problems as reported by the children. The most common oral problems related to oral impacts in descending order were color, sensitivity, oral ulcer, and toothache. Shape or size of tooth, erupting permanent tooth, and missing permanent tooth were least reported oral problems.

The distribution of impact on daily performances because of reported oral health problems is presented in Table [2](#T2){ref-type="table"}. Overall, 93.75% of the sample reported at least one oral impact in the last 3 months. The most prevalent impact was difficulty in eating (75%) followed by difficulty in cleaning mouth (39.1%) and smiling and laughing (37.5%). The least prevalent impacts were relaxing (9.4%), contact with people (7.8%), and speaking clearly (3.1%). The mean C-OIDP score for the sample was 8.87 ± 7.8. The mean C-OIDP was higher for males (11.32 ± 8.03) when compared with females (6.27 ± 6.85) which when compared was found to be statistically significant (*z* = −3.02, *p* = 0.003, significant). The mean C-OIDP score for individual daily performances affected was highest for eating (2.14 ± 2.3), followed by smiling, laughing, and showing teeth without embarrassment.

###### 

Distribution of oral problems in the sample

  *Impact*                                            *Percentage*   *n*
  --------------------------------------------------- -------------- -----
  Color of tooth                                      60.9           39
  Sensitive tooth                                     51.6           33
  Oral ulcers                                         48.4           31
  Toothache                                           32.8           21
  Bleeding gum                                        29.7           19
  Tooth space (due to a nonerupted permanent tooth)   28.1           18
  Position of tooth                                   25.0           16
  Swollen gum                                         25.0           16
  Bad breath                                          20.9           13
  Exfoliating primary tooth                           12.5             8
  Calculus                                            12.5             8
  Tooth decay, hole in tooth                          10.9             7
  Fractured permanent tooth                           10.9             7
  Shape or size of tooth                                9.4            6
  Erupting permanent tooth                              6.3            4
  Missing permanent tooth                               1.6            1
  Deformity of mouth or face                            0.00           0

###### 

Distribution and mean child oral impact on daily performances

  *Daily performance*                                               *Percentage*   *Mean score for each item*
  ----------------------------------------------------------------- -------------- ----------------------------
  Eating                                                            75.0             2.14 ± 2.3
  Speaking clearly                                                    3.1          0.007 + 0.4
  Cleaning your mouth                                               39.1             0.89 + 1.5
  Sleeping                                                            9.4            0.34 + 1.4
  Maintaining your usual emotional state without being irritable    31.3             0.89 + 1.7
  Smiling, laughing, and showing your teeth without embarrassment   37.5             1.51 + 2.5
  Carrying out your schoolwork                                      20.3             0.32 + 0.8
  Contact with people                                                 7.8              0.2 + 0.7

###### 

Interitem correlation

  *Performances*        *Eating*   *Speaking*                                   *Cleaning*   *Sleeping*                                     *Emotions*                                     *Smiling*   *School work*                                *Contact with people*
  --------------------- ---------- -------------------------------------------- ------------ ---------------------------------------------- ---------------------------------------------- ----------- -------------------------------------------- -----------------------
  Eating                  1                                                                                                                                                                                                                         
  Speaking              −0.087       1                                                                                                                                                                                                              
  Cleaning                0.130    −0.104                                         1                                                                                                                                                                 
  Sleeping                0.170    −0.043                                         0.099        1                                                                                                                                                    
  Emotions              −0.111       0.090                                      −0.057         0.129                                          1                                                                                                     
  Smiling                 0.128      0.328[^\*^](#TF3-1){ref-type="table-fn"}     0.122        0.369[^\*\*^](#TF3-2){ref-type="table-fn"}   −0.008                                           1                                                      
  School work           −0.008       0.068                                      −0.069         0.446[^\*\*^](#TF3-2){ref-type="table-fn"}     0.490[^\*\*^](#TF3-2){ref-type="table-fn"}     0.023     1                                            
  Contact with people     0.002      0.050                                        0.035        0.071                                          0.277[^\*^](#TF3-1){ref-type="table-fn"}     −0.024      0.459[^\*\*^](#TF3-2){ref-type="table-fn"}   1

Significant at 5% level,

significant at 1% level

In terms of internal reliability, the interitem correlation coefficients among eight items ranged from −0.008 between school work and eating/emotions and social contact to 0.45. A vast majority of interitem correlations were positive but few were negative. The corrected item-total correlation coefficients ranged from 0.08 (doing homework, social contact) to 0.43 (sleeping). The standardized Cronbach\'s alpha coefficient was 0.46. Furthermore, the alpha coefficient did not increase when any of the items were deleted (Tables [3](#T3){ref-type="table"} and [4](#T4){ref-type="table"}).

Test--retest reliability is the degree of agreement between two measurements taken at two different points in time using the same scale and with the same respondents; this provides an estimation of the degree to which the results are reproducible.^[@B14]^ In this study, Kappa for categories of C-OIDP ranged from 0.711 to 1.00, and the intraclass correlation was 0.91 which showed excellent agreement.

The relationship between the child-OIDP score and the self-rated oral health measures demonstrated that children with perceptions of poor oral health had a higher score of the index than children who reported their oral health as good. Children who reported toothache and discomfort in mouth "Often" had significantly higher score when compared with those who reported "Never" or "Occasionally/Rarely" ([Table 5](#T5){ref-type="table"}).

Results also showed that C-OIDP was able to discriminate between normative dental situations, although the differences could not reach significance. Children with at least one carious tooth \[decayed, filled teeth score (dft) \> 0, Decayed Missing Filled Teeth score (DMFT) \> 0\] in either permanent or mixed dentition reported higher C-OIDP scores (16.6 ± 11.6 in group with dft \> 0 and 9.4 ± 9.0 in DMFT \> 0) when compared with those who were caries free. Similar pattern was observed in other clinical variables, with higher C-OIDP in those having the gingival bleeding and dental fluorosis ([Table 6](#T6){ref-type="table"}).

DISCUSSION
==========

Assessment of individual patient needs requires much broader concepts based on perceived need and impacts, thus this study contributes to a pioneer effort to cross culturally adapt the C-OIDP index in Hindi and test its psychometric properties.^[@B31]^

###### 

Corrected item total correlation and Cronbach\'s alpha if item deleted

  *Daily performances*       *Corrected item total correlation*   *Cronbach\'s alpha if item deleted*
  -------------------------- ------------------------------------ -------------------------------------
  Eating                     0.10                                 0.42
  Speaking                   0.08                                 0.40
  Cleaning                   0.10                                 0.39
  Sleeping                   0.43                                 0.25
  Emotions                   0.09                                 0.40
  Smiling and laughing       0.25                                 0.31
  School work                0.32                                 0.33
  Contact with people        0.17                                 0.38
  Alpha value                                                     0.39
  Standardized items alpha                                        0.46

###### 

Construct validity: child OIDP and self-reported measures of oral health (*n* = 64)

  *Variables*                                             *n*   *Child OIDP quartiles*   *p value*
  ------------------------------------------------------- ----- ------------------------ --------------------------------------------
  Self-perceived oral health                                                             
    Good                                                  21    (1.3, 2.7, 7.6)          0.04[^a^](#TF5-1){ref-type="table-fn"}, S
    Average                                               24    (3.1, 7.1, 10.6)         
    Poor                                                  19    (5.5, 11.1, 18.5)        
  Toothache or discomfort in mouth in the last 3 months                                  
    Never                                                 20    (2.7, 7.6, 10.4)         0.008[^a^](#TF5-1){ref-type="table-fn"}, S
    Occasionally or rarely                                35    (2.7, 5.5, 11.1)         
    Often                                                   9   (8.3, 12.5, 20.8)        

Kruskal--Wallis nonparametric test

S, significant; NS, nonsignificant; OIDP, oral impacts on daily performance

###### 

Relationship between child OIDP and clinical dental status

  *Variables*         *n*   *Child OIDP mean*   *p value*
  ------------------- ----- ------------------- --------------------------------------------
  Temporary teeth                               
    dft = 0           19      9.5 ± 9.6         0.57[^a^](#TF6-1){ref-type="table-fn"}, NS
    dft \> 0            5   16.6 ± 11.6         
  Permanent teeth                               
    DMFT = 0          35      8.3 ± 6.7         0.17[^b^](#TF6-2){ref-type="table-fn"}, NS
    DMFT \> 0         29      9.4 + 9.0         
  Gingival bleeding                             
    No                15      6.5 ± 5.2         0.26[^b^](#TF6-2){ref-type="table-fn"}, NS
    Yes               49      9.5 ± 8.4         
  Enamel fluorosis                              
    No                44      8.4 ± 8.0         0.36[^b^](#TF6-2){ref-type="table-fn"}, NS
    Yes               20      9.8 ± 7.4         

Independent sample *t* test;

Mann--Whitney *U* test

S, significant; NS, nonsignificant; OIDP, oral impacts on daily performance

The results in this study were promising, showing satisfactory reliability and validity. The cross-cultural adaptation followed the recommended guidelines by Beaton et al.,^[@B26]^ and the back-translated version was very similar to the original, thus highlighting the appropriateness of the Hindi version. Face and content validity were assessed during the pilot study, which introduced minor wording modification in the index. Again, such changes highlight challenges involved when applying an index in a different cultural context and English dialect.

Internal consistency of the index, which was measured by Cronbach\'s alpha, was found to be satisfactory (0.46) and comparable to other results obtained while validating the index in other cultural settings,^[@B3]^,^[@B16]^,^[@B20]^ but it was lower than those found in Uganda, Malaysia, and Chili.^[@B15]^,^[@B18]^,^[@B19]^ The alpha value did not increase when any of the item was deleted. It is evident that QoL is a multidimensional concept, and therefore any tool will have various dimensions. Moreover, the alpha value depends on the correlation between the items and the number of items in the scale, with scales having a fewer items revealing a low alpha value.^[@B32]^ Although the alpha can be increased by increasing the number of items, it would be difficult to justify because OHRQoL measures should be brief as possible and user-friendly, cost-effective, and yet capture all dimensions related to OHRQoL. Also, criterion for adequate validity depends on the purpose of measure. For group comparison, reliability does not have to be as high as it would have to be for the purpose of individual comparison.^[@B32]--[@B34]^ Lower alpha value can be considered an inherent attribute to an index designed to be brief and practical for assessing needs in a population. The alpha in this study was therefore considered satisfactory.

Internal consistencies measured via interitem correlation generated satisfactory results with few negative correlations. Most of the negative correlations were nearly 0, but observation of 0 correlation should never be the criteria to remove the items as they may be rather more prevalent in a larger sample study, thus generating a positive correlation.^[@B35]^ Negative correlations were mainly observed when items were correlated with speaking, emotions, or social contact. Prevalence of speaking and social contact was very low in this study, which might have generated such observations with other items. Such negative correlation may have also contributed to lower alpha value in this study. Also, a differential background and cultural understanding may explain the differences observed. Also, it may be due to the child perceptions being variant with emotions and time along with a lower sample size.

The reproducibility of the tool was assessed by the test--retest procedure, and ICC (0.91) indicated an excellent agreement. This was better than other studies in different settings.^[@B3]^,^[@B17]--[@B19]^ The opinion of target population in pilot testing would have contributed to this result. Assessing the OHRQoL is a complex phenomenon in younger children. A varied understanding of health which is chiefly determined by their cognitive and emotional development can influence the overall reliability of the index.^[@B36]^ The kappa value for test--retest reliability was also satisfactory which further substantiated the reproducibility of the index.

The construct validity of the index was also evaluated, and it was observed that scores increased progressively, indicating poor OHRQoL, as the self-perceived oral health changed from good to poor and toothache or discomfort in the past 3 months changed from never to often. These findings substantiate the close associations between OHRQoL and other subjective measures of oral health.

The prevalence of oral impacts observed in this study was higher than results reported by other studies in Brazil (80.7%) and London (40.4%).^[@B16]^,^[@B17]^ The most affected daily performance was eating (75%), which can be attributed to the ability of child to relate and express it more easily. The aforementioned finding was similar to studies in France and London where eating was prevalent in 43.5% and 23.2%, respectively.^[@B3]^,^[@B17]^ Least affected daily performance was speaking (3.1%). Other studies found social contact and school work to be least affected daily performances.^[@B17]^,^[@B37]^ Perceptions of health and illness may be culturally determined, which combined with varied burden of oral diseases may explain such differences in oral impacts in various countries.

The relationship between the clinical indicators and C-OIDP has been previously reported.^[@B38]^ The C-OIDP in this study, though not significantly, also varied along the clinical dental status of children. But, this has to be further explored in a larger sample for it to be used in oral health surveys to identify the target group for interventions.

LIMITATIONS
===========

Despite this, the study had its own limitations, first, a smaller sample size was used in this study. Second, due to regional cultural diversity the tool can only be applicable to Hindi-speaking population.

CONCLUSION
==========

Children being still in the stage of development of social and psychological skills are sensitive to oral impacts on their QoL. Therefore, a pediatric OHRQoL assessment tool is essential and should be encouraged for assessing the overall impacts of oral health problems. This study established the feasibility of Hindi version of C-OIDP with a satisfactory reliability and validity. Besides allowing for comparisons with other countries, it can be used as a reference for further studies on the OHRQoL in Hindi-speaking children.
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